^j fabstr atc 3awin g Pro cc s s - fora Strip 
Background of the Invention 

1. Field of the Invention 

' The present invention relates generally to a substrate sawing process fer-a-strip 

5 and more particularly to a ^ub s trat o c awing procc33 by the multi -^It^aRen^-efl-a-^Hp. 

2. Description of the Related Art 

JK conventional substrate sawing process comprises an alignment for positioning a 
y^strip so as to adjust the position of a saw machine and to arrange the position of the 
cutting tracks for substrate sawing. As shown in FIG. 1, a strip 100 comprises a 
10 plurality of areas 110 which are aligned along the longitudinal direction. The 

substrate areas 110 have a plurality of alignment marks 111 for positioning a saw 
machine and cutting marks 112 which are provided for measuring or predetermining 
arrangement of the cutting tracks 101 of the substrate sawing process. After the saw 
machine ispositioned and the cutting tracks 101 are arranged, the saw machine saws 
15 the^stnp 100 along the cutting track 101 which is defined by the cutting marks 112. 

However, the saw^m^hine can choose only a set of the outermost alignment marks 
111 of the substrate 100 to define a reference point and utilizes the cutting marks 112, 
located around the substrate areas 110, to predetermine the cutting tracks 101 in the 
first phase and the cutting tracks (not shown) in the second phase. 
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(JJv-^ / The strip 100 is packaged in hjgh temperature^ circumstances and results in an 
expansion. When me^Jstrip 100 returns to normal temperature, shrinkage in all 
dimensions occurs. However, each strip has variability which results in different 
^ amounts of shrinkage of the stnps^lOO when^turning from high temperature to 

normal temperature. Even if the strips 100 are controlled in the same process and 
25 made of the sarpe material, the shrinkage of ^the strip 100 is still different. Therefore, 

each^strip 100 needs to be measured to define the cutting tracks in the first phase and 
the second phase. Then the saw machine detects the reference point of the alignment 
of the substrate areas 110 and moves/to the predetermined position to £ ut the^trip 100 
along the cutting tracks. Becaus/tfie saw machine cuts trie^'stnps^ 1 00 (which have 
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different shrinkage) by the predetermined cutting tracks 101, the cutting error A of 

each substrate area 110 adds to he peripheral substrate areas 110 in all dimensions on 

the strips 100, even though the cutting tracks are predetermined. 
/> A Suswjry o£ The OEjuV&rh'OAJ 

JXhe present invention intends to provide a substrate sawing process that saws the 

yi/ 5 ^strips in alignment with each of the substrate areas. The saw machine is 

mechanically moved to the substrate areas and is positioned by the alignment of each 

of the substrate areas for the substrate sawing process. This reduces the cutting error 

in such a way as to mitigate and overcome the above problem. Because the saw 

machine is positioned on each of the substrate areas by corresponding alignment, a 

i31 0 cutting error resulting from cutting of each substrate area cannot add to the peripheral 

substrate areas. 


g -Summary of the Invention 

VwiK C^x The primary objective of this invention is to provide a substrate sawing process 

@y " for a strip of substrate that includes multi-alignment so a machine can be mechanically 

\ A. 

Q 5 moved to the substrate areas and can be positioned by the corresponding alignments of 

;jp \ 

1^ each of the substrate areas to reduce trie cutting error. Because saw machine is 

^ positioned on each substrate areas by corresponding alignment, a cutting error in any 


A • of the substrate areas^grm ot add to th e-neri phera ] si i hst r-ate-areas. 


The present - inv e ntion is a s ubs trate— sa wing proc o s s in accordance w ith—art- 

3 20 e mbodim e n t? the substrate sawine process mainly includes >unulti-alignment 

^ o>/ -\ ^corresponding to a plurality of substrate areas of strips which are arranged side-by-side 

(A/ a* s~ 

on a plate. A saw machine is mechanically moved to the substrate areas and is 
positioned by the alignments of corresponding substrate areas for cutting the substrate 
&s areas of the strips in the first phase. And then the saw machine is further 

25 mechanically moved to the substrate areas again and is positioned by the alignments of 

corresponding substrate areas again for cutting the substrate areas of the strips in the 
second phase. Therefore, a cutting error in any of the substrate areas in the first 
/ phase and second phase sanriot addto - th o- p G riph e r a l -st ibs ti dte ar e as. 

Other objectives, advantages and novel features of the invention will become 
30 more apparent from the following detailed description and the accompanying 
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drawings. 

Brief Description of the Drawings 

The present invention will now be described in detail with reference to. the 
accompanying drawings herein; 

FIG. 1 is a top view of a plurality of cutting tracks of a strip; 

FIG. 2 is a top view of the cutting tracks of astrip in the first phase in accordance 
with the first embodiment of the present invention; 

FIG. 3 is a top view of the cutting tracks of a strip in the second phase in 
accordance with the first embodiment of the present invention; 

FIG. 4 is a top view of the cutting tracks of a strip in the first phase in accordance 
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with the second embodiment of the present invention; and 

FIG. 5 is a top view of the cutting tracks of a strip in the second phase in 
accordance with the second embodiment of the present invention. 

Detailed Description of the Invention 

The substrate sawing process of the present invention mainly includes multi- 
alignment Corresponding to a plurality of substrate areas of strip or strips which are 
arranged side by side on a plate. A saw machine is mechanically moved to the 
substrate areas and is positioned by the alignments of corresponding substrate areas to 
cut the substrate areas of the strips in the first phase. Then the saw machine is further 
mechanically moved to the substrate areas again and is positioned by the alignments of 
corresponding substrate areas again to cut the substrate areas of the strips in the second 
phase. S ub3tratc -sawmg-pr^eess-of : -#ie--pre^eiiL invention i s-^lso-mainly-adapted~te 
,eu^a-9tr4p- o r juxtapo s c d - strips - in the first ph ase and in the-second-phase.-. 

Referring to FIG. 2^ ^ -sa win^procc ss ^ u f the pie s ent invention i n a ccordan ee- 
w ith the - first embodiment, a'iitrrplOO is placed on a plate (not shown) and is 


preferably suctioned to attach to the top surface of the plate through the air-holes 

arranged on the plate. Th^n^iplOO comprises a plurality of substrate areas 110 

which is aligned in the longitudinal direction and a plurality of alignment marks 1 1 1 
A 
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whichis' arranged around the substrate areas 110. A saw machine (not shown) is 
mechanically moved to the substrate areas 110 and is positioned by the alignment 
marks 111 of corresponding substrate areas 110. Then the saw machine measures or 
predetermines the cutting tracks 101 by cutting marks^in of each substrate area^ 110, 
and then cuts the substrate areas 110 of^mesU^rplOO in the first phase. The saw 
machine utiliz e s mu4ti alignmen t for positioning on the strip 100 and furt h ci u tilizub u 
-fiktfa4tty-e^-rhg cutting marks 112 to define the cut ting-tracks— 101 in t he first p haG e. 
Even though each of the strips 100 has unpredictable shrinkage caused by returning 
from high temperature to normal temperature, the saw machine is adjustably 
positioned in each of the substrate areas 110 by corresponding alignment marks 111 to 
avoid the error of each of the substrate areas 1 10^| jidi ng- to the periph e ra l substrate 
areas 1 1 0 during the next substrate sawing process. Therefore, the cutting error A of 
the substrate areas 110 is smaller than a predetermined value to provide accurate and 
controlled dimensions of the substrate. The alignment substantially consists of at 
least three points which are arranged around the encapsulated area of the substrate, and 
the cutting track substantially consists of two cutting marks which are arranged in the 
area formed by the alignment, l ^ o lfow s-that the saw machine finds the reference 
point of alignment of each of the^tnps 100 and cut each strip 100 along the 
predetermined cutting tracks in the first phase and the second phase to provide 
accurate and controlled dimensions of the singulated substrate. ^ — 

Comparing FIG. 1 with FIG. 2, the conventional sawing process is comparable to 
the present invention in that the saw machine can choose only a set of the outermost 
alignment marks 1 1 1 of the substrate^IOO to define a reference point and then utilizes 
the cutting marks 112, located around the substrate areas 110, to predetermine the 
cutting tracks 101 in the first phase. Because the^ strips 100, which have 
unpredictable shrinkage, fail to contact the predetermined cutting tracks 101, accurate 
and controlled dimensions of the singulated, substrate cannot be provided, and it cannot 
be applied to cut tnejfep-tH a plurality of substrate areas. However, the saw machine 
of the present invention is mechanically moved to the substrate areas 110 and is 
positioned by the alignment marks 111 of corresponding substrate areas 110 on which 
are arrayed a plurality of substrates in equidistance. Therefore it is easy to measure 


the cutting marks 112 to define the cutting tracks 101, and the saw machine cuts each 

^stnp 100 along the cutting tracks 101. The cutting error A of the substrate areas 110 
A 

is smaller than a predetermined value to provide accurate and controlled dimensions of 
the substrate. 

Referring to FIG. 3, the saw machine measures or predetermines the cutting 
tracks 102 by cutting marks 1 12 of each of the substrate areas 1 10 in the second phase, ^ 
and the cutting tracks 102 are restricted in each of the substrate areas le^stnp 
100 is cut along the cutting tracks 101 and the cutting tracks 102 to form the substrate 
of the semiconductor device. 

Referring to FIG. 4, fee-saw4ng- process of the-preser^Hnveirt-ion-in-aeeordanca, 
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wkh-the-se^ond-embodTOent^ j uxtapese on a plate (not 


shown). The^stnps 100 and 200 have a plurality of substrate areasJLK) and 210 which 

are adjacent to one another. The saw machine cuts thestnpslOO and 200 along the 
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cutting tracks 101 in the first phase. 

Referring to FIG. 5, the saw machine cuts the strips 100 and 200 along the cutting 
tracks 102 in the seconcLphase which is restricted in each of the substrate areas 110 
and 210. Theftnps 100 and 200 are cut along the cutting tracks 101 and the cutting 
tracks 102 to form the substrate of the semiconductor device, ft^ioffow s that the saw 
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machine finjj^the^reference point of alignment of each of the^stnps 100 and 200 and 
cuts eac^Jstrip 100 and 200 along the predetermined cutting tracks in the first phase 
and the second phase. 

Although the invention has been described in detail with reference to its present 
preferred embodiment, it will be understood by one of ordinary skill in the art that 
various modifications can be made without departing from the spirit and the scope of 
the invention, as set forth in the appended claims. 


